Binding of Sp1 to the 21-bp repeat region of SV40 DNA: effect of intrinsic and drug-induced DNA bending between GC boxes.
The effect of the antitumor antibiotic (+)-CC-1065 on the binding of Sp1 to the 21-bp repeats of SV40 DNA has been investigated. (+)-CC-1065 alkylates N3 of adenine in DNA and resides in the minor groove. As a consequence of alkylation of the two 5'-AGTTA* sequences (* indicates covalent modification site), which reside between GC boxes III and IV, and boxes V and VI, protein binding to the 3' sites is completely abolished and there is a significant decrease in Sp1 binding to the other regions. The effect of substituting A5 tracts for the (+)-CC-1065-bonding sequence was intermediate between the unmodified 5'-AGTTA* and the drug-modified sequences. It is proposed that a structural distortion of DNA associated with stiffening of the helix induced by the drug-adduct formation is primarily responsible for the inhibition of binding of Sp1 molecules to 21-bp repeats, rather than steric hindrance due to the occupancy by drug molecules of the minor groove within that region.